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PROBLEM TO BE SOLVED: To provide a device for optical communications whose connection reliability is high by 
reducing connection loss between packaged optical parts and which is small-sized by integrating optical parts and 
electronic parts necessary for the optical communications by constituting the device of a printed board for packaging an IC 
chip where an optical device is packaged at a specified position and a multilayer printed wiring board where an optical 
waveguide is formed at a specified position. 

SOLUTION: The device for the optical communications is constituted of the printed board for packaging the IC chip where 
an optical path for transmitting an optical signal is formed and also the optical device is packaged on one surface and the 
multilayer printed wiring board where at least the optical waveguide is formed, and the optical signal is transmitted by the 
optical waveguide and the optical device through the optical path for transmitting the optical signal. 
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"CI: So 

[0 0 9 4 3 

a*»±, JEAO. 2 5-1. OMPa, St40-70t, ^Sf 1 3 - 1 3 0 0 P 

a, HP810-12 ow^^ft-eft^ £ t^o 

[0 0 9 5 ] 

[0 0 9 5 ] 
[0 0 9 7 ] 

±SOTffl1?Mifffifc LTtt, flJAtf, 7 * y *->«H8, *'Jx-fW^7*> (PES 
) , jK 'J ^ A/ 7 * V ( P S F ) , #'J7xil/V^^7*> ( P P S ) *'J7x-l^>t 
^774* K (P P E S) , #'j7iil/^i-f* (P P E) i-rM U* (PI 
) egtfmifhiiZo 
[0 0 9 8 ] 
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#*~7g<9— 8B£7* V )\"[kLtz3-#*i'mffit jK'J x-f^iV7* >** l ^»f f,*L4 
- °[0 0 9 9 ] 

-> aMSMtteWBi f J±«3fc'l4«lli/*fe^rSH14»lli= 9 5/ 5 - 5 0 /5 0 *«SiU» 4 rat 
[0100] 

Tmtf&MWkfflmt tc&mftBfflm/?&wm , \±fflm= s 0/50 
wmmvi&ftfr 2 *u ±mtmmtmmm * tz imfttemft/wmmumn =90 

«fc -9 ^flldcur* iiia^> ^ftaifcS&fcteSrfllfi&l-S tHC, & 

[0101] 

^<7)*m± r»»ttj fcufx. 

[0102] 
[0103] 

±K$mik&mffik LT»±, fll;Ltf* J-*K*-7»IH, 7*;-*fl, #>;7 5 Kfcffli, 
*HHi. p< 7 7 'J 'J JH**ffiv\ Mtfltf'b££ (7*) 7^'JMl:I£Hi 

o 

[0104] 

*v#flg, 7;u=f^7xy-^y*'7.7^Ix* , #yiI, ff7xy-juFlx*^yf 
Ba> X7 * l^M^tf* -7WB1% vv^ n^y^->'x.>M^*°^->WBI, 7x/-*J(i 
7x7- ;H&*tKi £ #T * 7 7* t K fc <Z>%B&to <7) * ">f 7 »J 7 -7 

[0105] 

;u 7 * 7 , *'J7xx tH »J 7 x — 1/ 7-9- ;v 7 r 7 K, *''J7xx )\,^ - 



(IS) 
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[0106] 
[0 10 7] 

[0 10 8] 

7 * / - jHMB, -7 x y * ->*fffi, *"'J^? mJ3l. *'J7x^V ^HfflS. U 

iiaflUBfi^^wiB v h y ? * z-mm ? **j k l t l 4 5 - 1 1 tt *> & h -c* 

[0 10 9] 
[0 110] 
[0111] 

±l5ffl-fb?Si LTffl^SSi: L"C(i> flittf, 'J ftK 

o 

[01123 

ifc, ¥^ss* s 2 ^ m^Tco^mr^comM^^^^m^kw&^mM^^ 

ZZmi^k fr^X&mLTi> X^o -tiZte%, ¥-%)%L&tf0. 1-0. 5^m 

<^pTi§t4^^®t¥*&*i@» s l -2// m«Disr#tt«>*a4:S:jia*'frto***-C** 0 
[0 113] 
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±W?li¥«i s 0. 8/<m£jS;L2. 0 ^ m7fc7®-C& «3 > IWt^ 0 
. 1-0. S/imt'iJCi^ia^o 
[0114] 

- (4) *<r>#Pck. Lx&mt&®M*®m&&fo*R^tzmmmmi&mm*fc&-t 

- L> JPMWIl*fiM its. Sfc, i(7?XfI-e(i> £<SC)Ei:T, IM^itLfb J: 
[0 1 1 5 3 

[0 116] 
[0 117] 

[0 118] 

smif* is—*f*m^2>m&. ^<o^^^wm\t, 1 o - * ~i o - 8 

iCi7i:LW7*-Jl'fflBP*»rtLfcft, i&KfcJEfcCT, ■f^5 7ftI**LT 
[0 119] 

n, 

o 

[0120] 
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M m. J: Uv»±E* , l. 2//m-e&& 0 4fc, * * 'J > * »J£1"4*fr 
Hfi, 0 . 1 ~ 1 . 0 //m^SI L^o 
[0121] 

[0122] 

* fc, ±l£ (4) OXfI"Cjt«?L*#*Ljt:»-frfcWU SKH»SB*»»±M»fl|«c#»* 
[0123] 

(6) ^c^-e. -e-oS®^JSJR*'*«* J ^** L ^£«^±^*o § Vv* h S:IIt5 
!tf££>o i lxv* Mi, ^Jx.l^> «3fcfSK9-1' 7 -f iUA*»l)ft»tfca, ftf ll/'^h 

[0 12 4] 
[0125] 

*ffi^T(t*LTtJ:w 0 *«#ttOffiT4rl»Jh-f 4ifc**-eS*d^-e*4o 
[0126] 

[0127] 

IS (5) OXjgtPI*»cL-C, T*-^fflHPOSiB4:*tr»M1»Jj|«»»^SlBI- 
[0128] 

iSJxj W>'* Mi, Wx.!?, flR36ttK9>f 7-f ^A*a»)ft»tfc», «**ttK 

[0129] 



(21) 
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c<7)«t ^e^ffl^ti^^ eiw»fliitej»s±^*#iai&*^BEi-sii:*<-ci* 

°[0 1 3 0 ] 
'[0131] 

ifc. ±IS (4) is «t <LF (5) <oXSt-*v»"C^/i'-*-^4:^JSUfc»'fr^»iN ft** 

- * - )vn k ffimjzmu * l -c «t ^ e 

[0 13 2] 

Mifi^ S*>K, (3) fcitf (4) ^ug**V)iIt-it»ciV)*nSwSW»fl8 
[0133] 

(9) *<n&, jftgfcJG&fCV (3) ~ (8) <*>XH fcK«fc *j , **>Wififc 

icoi^^ (1) - (9) (DJimtft 5 ifcKi »K 3£«<7>ra®K*#iaE&£»WHftJI!*6 
[0 13 4] _ 

(i o) #ck, ±ffi#sEjR«*aai-*Jta?L*»Bfe-r*o i:tBitsii?Li±, 

ttlStgT, I Cf-y^*i6«3t«t*»t436«#e3lffl*»fc**o ^<7)X 

[0 13 5] _ 
^l^-^n^-^TffifflTS \s-*ft ±ffi^M T^-^MUP^^^-tsfi 

[0 13 6] 

S L fcteT 5 ** t fc *«-C * * o 

[0 13 7] 
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[0138] 

& o 

<,j:v>l\ teUffinb-o ? u >7<ovt* mMt>^%^^x2m^x±.i^htsi^m 

[0139] 

[0140] 
[0141] 

[0142] 

®<7)Bg£t±, tflxJf, ±1S (2) ©Igt|iofc^^«?)Jttfi: «t ^X-tfi^o 
[0143] 

[0144] 
[0145] 



(23) 
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[0 14 6] 

(1 1) *#H»t»M»l|jie»Jii «r^U^^O*n®icv;v^-^v7. h 

. [0 14 7] 

7 5 0 0 - 5 0 0 0 fSJ^<7? (7 ?) 7 7 'J JVfii^f ^©Jtfr*, tf*7i 

25tfl-10Pa - s fcHSES*LTV»4CLfc*«Si Lv '° rfj^ v;if^- 

[0148] 

(1 2) >fcic, ±|Bv;i/^- 1^77 FiBfltft^J^ ±fB3fcKffi£it?LKJ&iLrt:HP < 

±te3fc»fliian*'Bjj£-r*i&Ktt, iwib#k, ^EB^T-T^jfcJBHP (icf 7^ 

#9M(S^££i£-r;&rt:«>©B8P-*, #»7"U 7 *fc*<3flSP) *»J*"f 

[0 14 9] 

AfrftftU m&iffi7<( ^^*§I«5#it* c: fcfcJ: »3 , MUD t*ffi/^> zf^WLMm 
Pt^tt4V^^-Vy7M*MLTiJ:^c 

£<7)<fc?& (11) JSitf (1 2) <7}I*i£;i£2> i?, M«ia?L?:Mlt# 

[0 15 0] 

±ie (i o) <Dx.mx-yt^mMMiip^K^tmmmmm^^Lfzm^K\ts £«>x 
±K*»fflHnfiK3t«-r**«'fk^»ffijiaj«»fc l-^'*> Jt?e (1 o) oin-c 

[0151] 



(24) 
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[0 15 2] 

* hJP^JBJfcfcfrfc^ ?^^> ±IB*»fflliPI*FK*«'fkw«!B3ia*»4:*«Lfc», 
[0 15 3] 

(13) le-SfUJCCT, 3fcfl|-§-eSlffl*»<7)»aiC-7W^ n !/>^$rK^i-^o 

sua m <g i*ifB k yt&mmmm s *lt v> * wt * stf&ttfflff bb* ± « ssik 

[0 15 4] 

±|B*Wb03fe^U'5'Xffl»l!8**»ffl»JIB»±^a*»iT-J-**ttt % ^vt- 

[0 15 5] 
[0 15 6] 

(15) i cf? x**g-*-*fca«?BP ( i cfy x^fflUP) #®xu 

PWi?ii^77^^LT, ±H*m'*y KM^ffl^-^ h£35£Lfc^ 'J 7 n 
J: ? »o^n:ti:J: *> . g^EAV^^LT I Cf 7 X£*tiL 

f-yX-^igitti-a^JBX'J > hE8«o^>'/^L"C, t I Cf';^ffllf 
[0 15 7] 

(16) VJ^-l/y^Mi:*?!? «t tfffc^^) 

0 ft^af^o^gfi, ^Jx.^, ±I£ (15) **»t 4 fc*oB P 



(25) 
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[0 15 8] 

(1) if, ±121 C*-?7*liSffl**«>«ift*"B:<a (D ~ (2) OlgklSI»i:LT 
- (2 J 1 jet! i&EtJSCT, *#@»*»JftU>tai«±t»HI«l!i«»»fc»fl:iattfc* 

^<7) (2) -*-fc*>^. jtn«nBjB»»fc«K*iattt taitsiaii, 1 
±sa*»aitKo«jft»±, ^o*t^ts^v^^^*ft^##^ffl^TfT7^> 0r 

4fc, ±|B*M»#lt^fe****«»tt- L i NbO, . LiTa0 3 

K»lJ ^2V*M»li#fii»S±tTSS^9f K> 37, ±38*7* K*Jg 

«fl8#^JB±t^&»*^i-*»-fr*^«^^*^^^^ it*«n?#io 
[0162] 

±.nKm%.y*y.x-v<f-y7*ft^tt&x\±, (i) t-t\mmy^^^^mmmmm 

WmW> (J^T> 11:187^^11:1^) «!>±tTS5^ 9 y K*3&fc L, (i i) *ct 
ft t u 1 1: J: ^) n rr^If I§ 1 1 S , (i i i) 2fct, ±12= T»ttffl«IB»±t^ 

[0163] .. 
(i v) 9c t, n7ffMWiIi:Rl5t^^>-'^>^^»tii:t:i^ 

a T»*ffl#l8**»*L, TSS^5f K±K37ti«t4. (v) *»K 
, ±ffi3T*«B «fc 5 tTSR*? ? K±t±g&*7? K£Bfi£U 36*aS»fcT*« 

4fc, z(o^mt, wm.®.Ki>m*ix^z 0 



(26) 
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[0164] 
[0 16 5] 

(i i i) 3cfc, ±1B37SJftffl#lli3fiBfc*<^«±^^ 3 7JBJftSS-fc*f-JSLfc'<*-> 
i:37*)glStSo (i v) i&i:, ±12^7^13 £ 5 9 ? Hi:l^7^ 

[0 16 6] 

4fc^ _tffi£SJBftS;-C»i, (i) 41% «S7-f JUA*<&_hfcT3B* 5? KfcJBlftU 
(i i) TU? 5 y Kfc&fflJBfcfcJ: «5 ^7»il«)i^ltt4o (i i i) $ 

^i:, ±!E»rtU3 7ffl»llitt«:«*ep«yK:J:»>^5*L, -£o#U flMfc*k3*ii1-£ i 
<t «9 3 7tf*t4. ( i v) ftC> ±|SnT^rS^ <fc o PTffl^ 5 ? K±fc±«* 5 

7KWU MMtt^o 

[0167] 

ttz, ±misVX YJfm&-?\t, (i) 41"\ ^l7^^f<o±i:T^7 7 K*J&* 
[0168] 

(i i i) ^K, T»^5 7 K±©V-^^ h*»J«»fl't3 7ffl»lli3iajft««>JfcflrL, ( 

i V ) Ht, ^Tmmmm$L®)zmtLtz&, ±u^r¥^mmuz/7, h^mm-r&^t 

CiD, T^^7 7 K±C3 7l:Ilt2)o (v) ffclfcl^ .hSE3 7«r«? J: 3 

5 7 K±fcJtSB*5y K*5&JftU 3l6««»ttio 

i<7)^->^ hB^Ji, i©4flMttii, jtiitfflEifrSras-rsie^JKatffl^aii:** 

[0169] 
[0170] 

±1E3fcl6*»§ 7-e«n^t L-Ctt#KGB5ES*i1% tfefc&fcK^tifcfr&fcflln 

6 -1 1 § « o A#fi9*ctt, » s Vf 9 0° co^-Y^r*> Kv--^53*UJ:4««lin 
X, RIS14^* vxyf-^^ic J: SijDX, ^f77'/->3y|^fflv^uH s tH 

[0171] 



(27) 
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«?5#i*:ia»*3&*«fl-t3fe»*B*»jat, f<of« ±15 (2) <7)xfit(wi#<7)^r^ 

[0 17 2] 

ifc, SM»lisffiilSSra±oM^3fc*«B&*Bfi£"J'*»^^*±- (l) isirj 1 (2) 

- (?5i«fcRH«»cLT*#ia»7& t »j«?*ifc*«±^*< i«<o«w«ai#ai»*s:» 
-tie (2) <^x^tra«iwxs*ift«3 3ii-it^«t •M»ifitt»*m 



[0174] 

^frfiSKIi, WxJf, ±15 (1) (2) <DX.m*BZ>Zkiz£ >9 , #SE»**ft 

fiLfcft, #*SE* *TK, I C-f-y^^M^^SSifi^ffi^ (10) ©IS 

fy^ffli«t<oM^i^* est ii^-eiittic ±& l *: #grr#:a*te 

^-r^x^i^g-c^sy 1 ; > h@5Mti-tL(f «tv^ 0 ±is 

[0 17 5] 

*J3, I^ticTIi, ±15 (3) OXfi-C*«0*^»*#t*#ifttt*»J«lx.-36* 
[0176] 

(5) i c?-v7&mm&&Lkttm-r2>m<DV)i'y-\' : yx vm^^m^y^^ 
mmn (i cf 7 7 , *ifflit^#iii*iit^ s □) • 

±f5¥ffl^*> 7#J*J8HP fcttttfflH P oJBJEti^ ICfy^ffliW^E^^^ 

fcfc, ±I5*H^'V^JfMfflPP<7>f^<ts *^ffl§iP^Bfi£t liPmfcfToTfc L 
[0177] 

»3fc3S««kS»w «t D*»fflHP*^JiE-r*»'fr^tt, HP^J*u*H, iOTHP^Ti: 

3 » £#Jt * £ * tt*** 5> T* * « 

ifc, v;^- I'v* hJ»*5&JS-f*B*fc, ^#>> iffSottllfcllPfctf^aWIIB? * ^ 
Atf^lSL, R#fl»7-f JV-A^5ii9#lt-2>- 1 «t 19 , ¥ffl'*>'"71MftfflHPi*»JHH 



[0 17 3] 
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[0 17 8] 

aig*g4Ct»:J: *K I C f ^11 It t Jtl^l t S ® t RSI© v ^ 
[0 17 9] 

Ay Kttio AfrWfctt, I Cf7 7%mm&&.V>U&*ik<r> (14) wumtmrnv 
[0 18 0] 

(7) j^R^fiBU-c, ±l£ (5) oi£-cJ&«Lfc*»fliHnrtifc- *Wko«Hfi 
7fel^ffl®a?Lfe«t0 f ^ffl§iP{c^T&#llt«^t^I-O'b©-e*>sc:t^Mf Lv> 

[0181] 

C<7) «t 9 ^^H^^^Mt-SCtCi: »9 , S^H'OT'fc^LT I C-f-y "7%%kM& 

ifc, I Cf? ^fflS«t j^l^It i Kjtt«© v ^ ^ - I'v ^ hJP^fi:, #K> ft 

aLfcDtiifctJ:^ PGA (Pin Grid Array) ^BGA (Ball 
Grid Array) t LtUv» 0 

fflSMUjItSi t i a o 

[0182] 

!^^^-LT5fc'g-^©f5ii^ s -r§ ifitCSf^Sf, @^t4 0 

CCtlt I Cfy^ffiiKiM^'J yfEIMRfcfcttGlEIILfcfc, ±EICf 
±J£LfcJ:?fc, I C^-y 7 , »i«t#l7 , 'J > hESlSi: c7)jSu#£@£-r£ 



(29) 
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[0 18 3] 
[0.18 4] 

[0 18 5] 
[0 18 6] 

Mt</>> i c*-*7"**i6Lfc i c^-y -/fkmm&Rk&mfv > bmsmt zmm-rz 

[0 18 7] 

(£1101 1 ) 

A. I C ?/7*i6flia£*s>fls* 

A - l.-JIH«riB4fi»JiMWB7'f ^A^f^S 

-MOOD 3 0*&§&, * L'V-W ^fi*«H*^#li (x^y^f 2 1 5 

, *B*W > ^Mk^XHtttR xt^n>N- 6 7 3) 4 0W h 'J 7f ^flHfrM" 

7 * y - jw y # Wffi (7xy- M£7K®^^* 12 0, ^a^> ^Ht^xmtR 
7xy FKA - 7 0 5 2 ) 3 0 'gLM^tfrX-f-n'V 7 U - h 2 0S*£B 

-f9*jx.y3l* (i-tr-kftj&JLMttWk ft V- y * * R - 4 5 E P T) 15M£B£2- 
7x^-4, 5-tfX (tKD^y^fjV) ^5r/-JV«p°l. 511^ 

&fcftfc^#*V«llijiaj£$&£J¥3 38/; mCOP ET7-f ;V A ± K$£m&<VW- S rt s 5 0 M 
ratiiio icn-;b:j- tffl^Tifc* Lfcflt, 8 0 ~ 1 2 0 1 0 #raf£*S£ -£ 

[0188] 

a- 2. sa?L5£*ffl«ni*afi£fe<o»iK 

a7xy-^Fix^-^;7- (-MyiJVttU, ^1 : 3 1 0v YL 9 8 3 U 
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mt\ ftXS^^S:^ 5 1 5 Ai m&TO S i 0 , (7 Kf '^tt^ C R S 1 

10 1-CE) 1 7 om*£Bis£tfi^'; ("^^^ ^nttfi ^W-;VS4) 1 

Pa • s<a*NIi££*t*»Stfco ffi-ftaMfcLT, 5 JUBMttfRl flHB'ffcJfc 

tfcfi, 2E4MZ-CN) 6. 5fi*3S*ffl^fco 
[0 18 9] 

A — 3 . ICf'^iSilS^jl 

(1) H?0. 8mmWJ!f5^x^">»8HfcliBT (t^vW5 Fh'J7v>) « 
flgri*£$:S 2 l^Iit 1 8 ^ m^ieJvS 2 8^7^ - 1* 3 *i"C^i«3HW 
^»U/: (13 (a) #K) 0 4-f, K V ^§IJ?L U 

2 4^JV-*-^2 9t*ISU (0 3 (b) #M) » 
[0 19 0] 

(2) ^JP-*-^2 9t$M2 4^|tLfcIfi»>U Na 
OH (10g/l) , NaC 1 0 2 (4 0 g/l) , Na 3 PO ( (6g/l) t*tr* 
»fft*l-ftl& (SMtiS) tt^iftM fii^ NaOH (10g/l) . N a B H 4 

(6g/l) *#tr*»«**5c»fcT*X5cA«*frv», J**-*-^ 9 *#tr** 

if, ^^-y^fflV^T^JV-*-;H*l{:tliaS*t^flL^fc't> 100 

*t*3t*U 10 0*0. 2 O&O^ff-CftlWS-friifc^-t 3 0' <7>®£B 

jKLfc (03 (c) #M) o 
[0 19 2] 

(4) ±ie (3) <^S£i&;i*:^&<7>>tffi£, f 6 0 0 «^MS« (H^S-fb^tt 
KgmK$tfll?5»#3 0' *«5Se>4v>J: ? fcfijflS U 2^t\ _tf£^^ > ^-Bffil- 

[0193] — 

■»*j:w r *#iaii2 4^^®^¥S-ft:L, mm%mttz 0 t^tsi^ 4<7>ii9®t^m 
ftwi^L-raftHuapJUL, ttz, 2 9 <9i*ii®ttii5cW3 0 t^mt 

w*frLx&mK&MLtzmiife&&.*&fc (03 (d) o zoxmk J; <9 , mm 
%mum 3 0 og® kmfc®&2 4 <^g® t**ra— 

[0194] 

( 5 ) ±f5£«£7k&> Lfcft, V7fX7f^"U ^cv»-c, i v * > 

fc. x?f^«i LT, W 5 ^V-ZWa (I I ) »-t*l OMSB, ^'Ja-J^7lf 
[0 19 5] 
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*S-S±i:|itL, I±7J0. 4 MP a, iaH8 0t, J£«<$ffi 1 0 ^£#-C(£EE3f LT 

^mmmm^mz 2«it (®3 (e) 0 

-T^to*,, BM&fli*frri/ifflM7 -f ;i/ A 2j'1K_h J- •> K££6 5 P a, J±£ 0 . 4MP 
a, &«8 0, 0 U^^-T^JE* U 1 7 0*C"C3 0 frfflSMS-fk ? 

[0 19 6] 

. (7) ^cH, £MWill*&ilS/B2 2±t, J?? 1. 2mm<aJt»?L**Bj£?:fcfc^.**£4b 
Lt, iftftlO. 4/<m^C0, *^l/-fi:t, fcT-Ag4. Omm, 
- K, ^n';U^i|iI8. 0 •*Xf<Djt3i3l0>& 1 • Omnu lya^^fttlPSi 

flB#M*»2 2fc, ilg8 0 ^m<7V*-f 7*-^fflHP 2 6 SrSJ&Lfc (14 (a) #83) 

[0 19 7] 

(8) /U7*-^fflBP2 6 4r»Jft Lfc***, 60g/ 1 <^»^> *"v»*r^tp 8 0 
[0 19 8] 

(9) ±?B*.S! -fUlS ( J /yi/>fttfi) JC««LT^t>*i5fe^ 

aS&Rfcffr*?**: (0^*1*) o ffcta^, ±fe&«£&fl^7v?A (PdC 1 , ) £ 
mm-X* (SnC 1, ) fc**fr«M*ift+fc«*U ^?V?A&JR£#fiB3**£ 

[0 19 9] 

(i o) &T<Dffij&<Df&m.mm#>'?Z7k.mi&*&, £«*ft*u utiw 

2 2©Hlii (^7*-^fflBP2 6^rtIlBt^tp) 6-3. 0 ^ mcO«sm 

»#M>oSR3 2**J*Lfc (B4 (b) o 
[0 2 0 0 ] 

mum?)-? 

Ni SO, 0 . 0 0 3 m o 1 / I 



0.2 0 0 mo 1/1 
Samii 0.0 3 0 mo i/l 

HCHO 0 . 0 5 0 m o 1 / 1 

Na OH 0. 1 0 0 mo I / 1 

a , a ' - \£ f ') v )V 10 0 mg/1 

tK'J if V>7'J =r-;i/ (P E G) 0. 10 g/ 1 

3 0 tOTftiSJKTM 0 53" 
[0 2 0 1 ] 

(i i) m 3 2 7& i jfM?ti^^«^T)j|g<^^3fe'r4K-7^ 

§S<9tt>t, 7^^^if Lt, lOOmJ/cra'-CljfcU 0. 8 %£K ± h D * A* 
»*t?a«*lt4 £ i »: J: 5, ff « 2 0 // mOfto i l/"^^ h 2 3 (HI 4 (c 

[0 2 0 2 ] 

(12) ov^T", X^£5 0 < C<^7k-C&^LTl£SiU 2 5 TJOjjc-CTfcifeafc, 
2 0 /*mOmffHR«>o£K3 3 fcJ&fcLrt: (0 4 ( d ) #H&) 0 
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[ 0 2 0 3 ] 

tnm*> ^ zfto 

2.24 mo 1/1 
Hettft) 0.26 mo 1/1 

mm 19-5 ml/1 

(7Fr7 ? v */<>tfci&. iJ^y'y KG L) 

m-^Jg 1 A/ dm 2 

B#M 6 5 5- 

2 2 ± 2 

[ 0 2 0 4 ] 

(13) ? *oim h 2 3 £5%Na 0 H "CSHlKBfc* L ftogWV^ h 

, tem^ist>o 113 2 t«8MHii>o#jR3 3 fc^P)*4J?$ 1 8 ^mO*<tia»2 5 ( 
^ 7*-^2 7 Sr-frtr) Sr5&fi£Lfc (15 (a) #J&) • 
[0 2 0 5 ] 

(14) SMC, ±f£ (5) ©l8-efflv»fci?f->^»!:l?l#Oi7fvmffl^T 
, *tt@%2 5(7>g®^ffi<kffi (0^*1*) £BfifcU 2fcV*T, ±f& (6) ~ (8) OX 

*LfcJBM«HI8j»fi»Jl 2 2*»»BJSLfe (05 (b) . 

f,?)f, ig3 0 0 ^mOK'JA'tfflv>T, 3£* 2 1 £ J: CPWHWfflMtUMI 2 2 

(H5 (c) #SR) o **J6WI"C»±, SS3 0 0 ^ mO K ') JW£fflv>T;)£g&ffl;lii 

iflJio K y /u £ ffl v> *l If cfc 
tO 2 0 6 ] _ 

(i 5) ±ia (9) (Dxmx-m^tz^mtmm^m^, mim4 6«Iop 

£J:t/«MWIiB*fi*Mi 2 2 ollffiK I- 2 ±sE (10) Clgtfflv»fc 

«»*o §?£fc|Bl»<&aftWf#S8*-3 ^Tkvt^K, *«£2S:«U AMWinM6M2 2 
w§tM (^7*-^IBn2 60«OT**tr) > is-fctf, ^S&ffl^ii?L 4 6 ol® 
9R«#i o*JR) 3 2 4r3£j£Lfc (16 (a) #M) o 

[0 2 0 7] 

(16) *cfc, _hie (1 1) flSlfi-eM^fc^ffitWfllO^ft-r, fto|l/y^h2 3* 
3$>C ±15 (12) ffJlg-Cl^fcMt^O^t, K)oSW^h2 3* 

J?S 2 0^mff)Iii^li3 3 (El 6 (b) #flB) • 

[ 0 2 0 8 ] 

(17) ^cl'> ±12 (13) ^Ig-effl^fc^StH^^^> K>o|l/^b2 3<5 
)V2 7 fc-grtr) ^JrtHMMM 5 SrBifcLfco _ _ 

2 5 ^ffiiJitfaMMM S^gcB^m-fbM (0^*T) (0 6 (c) #BS) o 

[0209] ^ 
(1 8) **-v*fflv>T, i#i4 5^«?tL7t^fflmM4 6WKx*^ 

o flMfc*yS**U 3fc»ffl«HI§S4 2£ML£ (17 (a) #Jft) o 

t° 2 1 °1 *- 

(19) #cK, yxf V > ^ 'J a - Jl/y f ;vx - r ^ (DMDG) C60fiKO«f 

^ryl5 0%^7^'JMkL^M^^*')^- (W: 4 0 0 0) 4 6. 6 7 
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(«nb->*/H±», iSp d d£ : xfn- hood is. oit^ <<*yv-frmm 

{mmW±^ iSn°£ : 2 E 4MZ-CN) 1. 6m «i£-*/3-T&£2f 
t&7*yA/*y^- (B^fcHttS, iSfa^:R 6 0 4) 4. 5li^ RC<^17^ 
y ;nr/ -7- (**^b^tt», iSp°n« : D P E 6 A) l . 5 4Wft**«SRl 
/T^ttS, S-6 5) 0. 7lItWS!:H,!S^ S-frLT 
U i^l^M^^MLT3fci^H^Ji:Xt^>^7xyv (l»mfl:**l:«) fc 2 . 0 

HJ: »K tt&£2 5t:-C2. 0 P a • s i:|lLfcVJV/-l/y^ 

^^MKlt BMtt^tt {%mmt±^ DVL-Bl) t60mi n' 1 (rp 
m) c^lin-^-No. 4> 6m i n - 1 (rpm) <7)|§^{i n - ^ - N o . 3 lc i 

L WW fc, ±12VJU^-uy^ f>&ft«*3 0/*m«f ?titL, 70W2 

053-H> 7 Ot)T*3 OM^^f^^Srtr^ y;i/y-Uv^aift«IOi3 4' £ 
^SfcLfc (17 (b) #SR) o 
[0212] 

(2 i) *BfflBDt*SB^^*SHn (i c*v7%mm®u&£Tf%& 

HQ) t^->* , »I?^l?? 5mm^7* F^^^^ICf^ T**^ 
SoVJl/^- h3Slft!»OJB3 4' K*Jt?*"C 1000mJ/cm 2 OSSH^-C* 

#U DMTG**t»«ftiL, HP*3&ftLfco 8 0 1 

loottmw, i2o"CT'i^H> i 5 ottsuMw^-c-etLfnjiiiyiii^ 

*Ba^>^*JSftfflllP3 5 fcJBJftLfc (0 8 (a) #M) • 
[0213] 

(2 2) ±K (2 1) ©X«-e»lR-L*:*tt«HPrtH, ±flB (1 8) OXfl-e^E 

* L A # * * #tr»iBlftJ*« t m*a>**JB»riE» Sr ^ * - y * ffl ^ T 3K» t , 

*X«iJ iii.lB (1 8) ol«"C5&J«b^*»»«.IIi«»*v M$^85%t* 
«K mUr&frl. 6 OTi^o 

(2 3) X iL VJ^-Vy^H3 4MtfcI^^ aMfc-y** (2. 3X10 
" 1 mo I / 1 ) , XMV y&i- h 'J (2. 8X10 1 mol/l) > ^ xyKt 
HJ »A (1. 6X10" 1 mol/l) ^^tf P H = 4. 5 <Dfamffi=- ? f % * 

|:2 0 5-W«»LT, *B^>/Mlin3 5 t***?«»P3 1 5>m*>-- 
^WollWU, HK, ^i«*->7>M*'J^ (7. 6X10 
mol/1), «tfkT>*-^A (1. 9X10" 1 mol/l) > *-x>SW- b'^A 

(1. sxio-'mol/l), 3fc3E'; HJ ( 1. 7 X 1 0" 1 mo 1 / 1 

, J?? 0 . 0 3^ m©**o*14»*L, ^ffl^'y K 3 6 t Lfco 

(2 V;i^-l->'* h^3 4(«L^BB^>^MffliiP3 5 K^ffl^- 

*h£EWJU Sfcfc, ^t^^^fflMP^EPUJL^Ba^-^ $«T-3 8i3 
j;^^ 3 9 ^ **L-F*i«>3£3fc»3 8 a43«fctm^3 9 a ©telfr&'k-fcfcfTV** 
^<bi&VMt*j\ 2 0 0 WJ7n-tiitCJ: "J * Sft^ 3 8 * J: 3 9 £ 
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WDIC*fflM>y3 7t«J*t, ICf7^ffl»Lt (0 8 (b) #M) 0 
4*, $^^"3 8 t LTli, InGaA s 4>o£fflv^ |fe3fc£-¥- 3 9 t LTfi 

[0 2 16] 

b- i . mmmmm^mmmmy * )\^^<o^ 

A _ 1T ^^,^^ti^^(7)^^ffl^-csH^fli^®ffl«ai^ * jwA^ttL*:. 

B-2. 1M^I«1MI<^1S 
[0 2 17] 

B-3. iiyjvmisoM 

(1) F£0 6 mm<7)*"7^x*^yW^:ttB TW^P.^^IS«t 1 ^® 
\z 1 8 ^m<7)k?S8^7^^- h 3 ftTv** ffilMtfl-fc Lfc C 219 (a) # 

yf^mitKJ:*), 31*1 fl!>Wai^#'»B»4 fc**-*-/^ b SrJBiftLfc (H 

9 (b) mm o 

[0218] 

(2) ^JW-^-^9 bmfc®®4, b *»iftUfcat«**tt^U, tt*Lfc<k, 

*-ffc ^^xyf^K) **7W-e*&ttH\ ^^-*-^9**tr 

( 3 ) ±EB - 2 |iB«L*:#**«*r*P«Lfc*, TE«**K * »» ««J2 4 BJIW 
filrt K > * * - * - ^ 9 rt * 1 _h<O^^IH »#B&£SB tt#@!&4 aWftflS C 

M£3cigL. 10 0t:, 2 0^ft^?«Cii:J:^raitlO' <7>B£^ 

jRLfc (B9 (c) „ 
[0220] _ 
(4) ±ie (3) <Z5&3***x.fc£*«>tfBi** # 6 0 0^Mfi« 

*!?! W ?00t-Cl«fPII, I2 0tt3^!i, 15 0^1ftM, 1 8 0 7 P»H <B 

Taa»c««Lfciifi»i4at«*#fc (09 (<d #jir) o c^xittctv), 

[0 2 2 3 ] 
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*l=K±t«iL, ffi^O. 4MPa, Sg80t, JE#flSffl 1 0 TMRflE* LT 

f)JlH#Jfii»l»»2 *»*L3t (HI 0 (a) #*0 0 -J-fcfc^, • W^fll^SfflWfll 
fl'AtiKli:, *^JK6 5 P a, JE£0. 4MPa, i£Jl80, ^M6 0®<D&Qr 

^ [0224] 

(7) «MttBg*g*fUB2.h£, JPS1. 2 mmOjt»:H.J&*J&Jifc3 ft*:-*** *tf*L 
*C, til 0. Jtrxlz-fHt, kf-A#4. 0mm, h'?^^^- 

h\ /<?;ut;|iI8 . 0 ^l^> 7^^^)IMtf)il . 0mm, r>3 7ho*fr?f«iffi 
ffiM 2 iSS8 0 ^m^M7*-JHBBP 6 ZfefiLLtz (H 1 0 (b) #SR) o 
[0 2 2 5 ] 

(8) A^T^-^ffllSpei^Lfc***. 6 0g/i^vr/SW80t; 

[0 2 2 6 ] 

(9) iSaiM****.*:***, (^7Wtt») K&mLXfrh&&^ 

$t>K, mtmtm. ofrfkass 3 /im) l ^bs^ ^7 ami j» 

£tt*3*fc (H**-f) o -r&fr*., ±ffia6**aMfc/'«9S>* A (PdCl.) tm.it 
^-XX (SnCl 2 ) fc**trjMIE«*fc8fc*U V*> *&££#riiS t t K 

[0 2 2 7 ] 

do) ra***»«*o u «na«iiM«S2 0!>$iii w 

7*-JHHD 6 «D 1*1 SIB 0 . 6-3. 0 i± m<D^nMMt>^ li 1 2 * 

JftftLfc (010 (c) MO o 

«^^itx^<?) do) tmm-z&Zo 

[0 2 2 8 ] 

(1 1) 2*MU:lf^L, ^©t, 4*11 

jS*o II 1 2.±tftt, H? 2 0 // mO^ifec II 1 3 « It (Hill (a) 

l *:*»«> o^*^. m»*o icfy^sii*^ 

«jt-Xjg<^ (12) iH#-Cifc*o 
[0 2 2 9 ] 

(12) JfcK, ttffHR&oSjRl 3i!)^m^iitzmm.K^m^m^V7^ 7<< JWASrSg 
v*?£«SLT, 10 0mJ/cm ! tt*L, 0. 8 %*t»"M* 'J * 

?fc-cafc*yai-&£ fc fc* ^ xyfv^i/^hatj&iSLfc (Hi i (b) #,10 0 

[0230] _ fc 

(13) x.y<f-*7 hW^T^I^ifto fkKfcfettfftOo 

Ml 3 t 7 (/M 7 A' 5 *3^JSLfc (Hill (c) #88) 

tr)' MKE/ftl® (Hl^^-f) fcj&jfiLfco 
[0 2 3 1 ] 

(14) isfcK, •M»]|ij|6M2M^Mjc^V^^ JstT<*>:£&*fflv>T3fc»£!M 7 
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- 1 



9 (19a, 19 b) 1 8 (18 a, 18 b) *«&Lfc (Hi 2 



7- l 9^iILTfi^fcPMMA^f)iS7^VAtt<7)MM (te 2 5 ^ m, I? 
3 2 5^m) M^-^M^tt^S^M^ 1 ^ 1 ^ 1 ^ 

Sfti»S*»S10^inKitt*L-C**, HE**, 

4f- #iifc0!|-e»±. 6 0"C/ 1 B*BI©*#"CflMll*ffofc^ »#CJ:oTtt7T7 7* 
(15) 3 iL ICf^^ffll^SII^ (19) tB*KLTVfy-m 

y 1 4 ' £3&JftLfc (HI 2 (b) #«U 0 

(1 6) 3 J^-C% afrfcofrlUlc, *ffl/^^3»*/BllP (lCf^«6)Ut«k««t 
^^M«*HT 1 0 0 0mJ/cm ! «>**Wrc»#U DMTG##T» 
^LT, $t,C, 8 CC-CIISWU 1 0 0ttmM> 1 2 0'C'CIWMIB, 1 50W 

SBP15fc*Bffl«ai 1 (1 1 a, lib) i:**U W*«#20^m»VH 
-l/v^hSH 4r»* Lfc (013 ( a ) #JS0 « 

(17) 3 ik ICf?^l*«OMlSc (2 2) <*>I«fcl?l#KLt\ ^J* 

(1 8) 3 iL v;^-^Ml 4K»*tfcW^*»lPl 

7*17*3&JfcU M^y>hEi«fct<: (013 (b) #SS) . 
[0 2 3 6 ] 

C. I C*«*»*J87 , '<-'f*«>ft* „ _^ ,^ 

* £ f * ffl kttff ^LT^L^i^^h E«« HCf. * 2 f 11 

* t Lfc (@1#D o ^ m , 

ifc, #jSLfc#JLW»Jitt, &»* s 8 5%-C^>9> 6 0-C*ofc o 

[0 2 3 8 ] 
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[0 2 3 9 ] 

(**«3) 

• sua?!) lwicf ? y*«ffli*©«ai8o (23) (DTMitrvtzfe. it&mmmm 

[0 2 4 0] 

d^Jfe^fl 4 ) 

**«2i:fiv>T, Cf^^iffllt^SlSw (2 3) ^XfltlW 

mt&mi-rzwiDmmz, rtm^mzm^x-v! ^ni/>x4rERLfci2im*, 

flMfcjfcS tnJ: ijtW * wyX^terSuLtzo zzx 

[0 2 4 1 ] 

(*tt«l 5 ) 

*SSTU *:<Dfc, mt%M*1fo'tZ- 1 K X >9 T>f * a V vX&J&jft Lfco ££-C 

[0 2 4 2] 

6 ) 

*t«2^^, i o i c f - y ^*m*«oftii^ so (2 3) (Dumtmm. 

|lL/:7^nk^Xlt *3>2al^a s 9 2%-C& 1 9> IWl. 6 2X&2> 0 

[0 2 4 3 ] 

(l^itBf?!) 7 ) 

^ttfflii o^jbxu > HEiR«^>sajSxg^ (14) oigci^t, 3Wjft»*»*r 
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[0 2 4 4 ] 

|fi#SIWf-b<0ifr5e«>tt*^ TSB* 9 ? KEMftJB PMMA $"i«lL, £ft£#n»(t: 

* > x. ? r y 1 19 = r wiM* t ^ 9 - y - > ^i-* - k <t t§b? 7 * f± k 

[0 2 4 5 ] 

&^£>&& k<9 

[0 2 4 6] 

(^tJS'Wl 8 ) 

4*, ±feLfc«Ji^#JB7V>hEiS§l«te, TIE <l) ~ (7) oX«*£*£fcfcJ: 

■r**UJ 3 (i) if, *ifi^i^B-3. > h (i) ~ (s) 

(2) lg3 0 0^fflOFUtiBv»T, J: ^iHHi^I **»f* ft 
[0 2 4 8 ] 

(3) 2cK, *JfrW 1 <?? B - 3 O (9) cDXfi-Cffi</ i 7 l c^Si:l^^^'ftT% ftS&ffl^ii 
(10) <7?XST'ffl^7t:*^a6oi^tl^^^^^^i^^+^S^*^w L ' 

(4) 2 iic! **«lflDA-3. icf-^*iffll^^ (i i) oxfi-efflwc 

K, A-3C0 (12) ©Iig-p/iv>fc*fttP9#«)*^^ fcolUy'XF^MCl 

(5) 2 JcfrL A-3<7) (13) OIfirlv»fc*fti:PII»0*ttT, «> o £ U h £ J: 
[0 2 5 1 ] 
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(6) ^^-v^ffi^T, SfrJi^SfeSJtfc^KfflJtaTLrtt-ciK^e/Wljl*^ 

[0252] _ 

(7) gl^PO l^B-3<7> (1 4) WXjBkffl«|0*tt*ffl^T, I Cf?^*« 

B-3© (15) - (18) OXjgtmtt^XSSrff^ CI fc K <fc •? , 
[0 2 5 4 ] 

ft, ft#«ifrK3K'3'fchtfc3fc:7 r^'^&fllieStJfc^a 5 0 nm03fcM-£fc3IU £3fc 
[0 2 5 5 ] 
[0 2 5 6 ] 

I C y •fjf&m&SLh , »fS&wtt«^**«***»* S 7*U > h SB 

[0 2 5 7 ] 

tA«4^fc«|), 3fea€ffl7*^-f L"CO««ft^J: «9ftH4Cifc fc4& 

[0 2 5 8 ] 



(40) 



JP 2004-4427 A 2004. 1.8 



CE7] >w&w<&*Mffi^<>r ****** i cf^^ffllt^^tsii© 

[0 8] «MI©*M/B?W****i-* I Cf^«»«WtMtitt«)- 

*Sw»*a#ffl^-f ^*****M^y * hK«K*«ai-*i»«-» 
£*5S» t^i-Bf iB Bi-c* * o 

[^-t^giK] 

100. 200, 300 ^I'/'J'^hEft* 

10 1% 201, 301 

102. 202, 302 JVMWJflMfiMt* 

104. 204, 304 ^C#0S& 

1 0 7 . 2 0 7 , 3 0 7 ^7*-JV 

1 0 9 , 2 0 9 , 3 0 9 ^/U-*-^ 

lii. 211 ftg&ffipan 

114. 214, 314 Vfrjr-WAYM 

118, 218, 318 %m®& 

119, 219, 319 3fc»£!M 7- 

120, 220, 320 ICf^^ffli^ 
1 2 1 , 2 2 1 . 3 2 1 
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